Craniopharyngiomas usually involve the sella and suprasellar space. Their occurrence in the posterior fossa without extension to the suprasellar region is uncommon with only 16 cases reported in the literature. We report a case of a primary posterior fossa craniopharyngioma that was managed by complete excision with a good recovery. Our case was unique in that the craniopharyngioma occurred in the fourth ventricle and extended downward to the level of C1, a manifestation that was reported only twice in the past. The literature on the topic is reviewed.
Introduction
Craniopharyngiomas are benign extra-axial partially cystic slow growing epithelial tumors. They account for 1.2-4.6% of all intracranial tumors. [1] [2] [3] They typically develop in the infundibulohypophysial axis and frequently occupy the suprasellar/ parasellar region between the sella and hypothalamus, either anterior or posterior to optic chiasm. They are postulated to arise from the remnants of Rathke's pouch. Although the tumor is most commonly suprasellar in location, small numbers of craniopharyngiomas are located in the intrasellar region, infrasellar region, or the anterior, middle, and posterior cranial fossa.
Extension of craniopharyngiomas to the posterior cranial fossa occurs in 4-5.9% of cases. [2] Posterior fossa craniopharyngiomas may occur either as recurrence/extension or primary tumor (de novo). The latter is extremely rare with only 16 cases reported in literature up to date. [4, 5] Pure fourth ventricle craniopharyngiomas are even rarer with only two cases reported in the literature. [6, 7] In this article, the authors report a rare case of a de novo fourth ventricle craniopharyngioma that extended down to the foramen magnum, which was managed by complete excision. The aim is to provide documentation of the third case of craniopharyngioma in this location and to review the literature on the topic in an effort to increase neurosurgeons' awareness of this rare occurrence.
Case Report
A previously healthy 24-year-old male presented to the Emergency Department in our hospital with 1-day history of altered conscious level. He had suffered from headache and difficulty walking for 3 weeks before his presentation. The headache was continued and progressive in nature, located in the occipital region, and was associated with nausea, vomiting, and diplopia. On examination, his Glasgow Coma Scale was 12/15. He had left sixth cranial nerve palsy with no papilledema, facial paralysis, or other neurological deficits. Computerized topography of the brain showed a large posterior fossa nonenhancing fourth ventricular lesion containing hemorrhage and calcification and causing obstructive hydrocephalus [ Figure 1 ]. The patient's conscious level deteriorated rapidly necessitating the insertion of the emergency cerebrospinal fluid external ventricular drain (EVD) as the first procedure. Magnetic resonance imaging (MRI) of the brain showed a midline posterior fossa cystic lesion measuring 7.2 cm in the craniocaudal plane and 5.5 cm × 4.1 cm in the axial plane [ Figure 2a and b]. The lesion appeared to have two components; an anterior portion located within the fourth ventricle and a posterior portion adjacent to the vermis extending downward through the foramen magnum reaching the level of C1. The lesion was purely intraventricular and causing a significant mass effect on the medulla and pons. Following the EVD, the patient regained consciousness and his condition stabilized. On the following day, he underwent posterior fossa craniectomy and total excision of the tumor. The posterior cystic component of the lesion contained yellowish turbid fluid. It had a thin wall which extended down to the level of the C1 but was easily removable. The anterior portion was partly calcified and partly solid containing muddy-like material. Although its wall was slightly adherent to the floor of the fourth ventricle, it was excised completely.
Histopathology showed a cystic lesion lined by squamous epithelium (varies from flat, simple to stratified) with focal peripheral palisading. The wall shows extensive fibrosis, chronic inflammation, cholesterol clefts, and cystic changes, with calcification and focal osteoid formation. Wet keratin was identified. Focal cerebellar tissues with reactive gliosis were seen. These features were diagnostic of adamantinomatous type craniopharyngioma [ Figure 3a -c]. Postoperatively, the patient made a good recovery with no neurological focal deficits apart from the left sixth nerve palsy which recovered only partially. The EVD was removed and no permanent shunting was required. Postoperative MRI showed no evidence of tumor residual and no hydrocephalus. At 2-year follow-up, the patient remains asymptomatic with no evidence of a recurrence.
Discussion
Craniopharyngiomas are relatively rare neoplasms that arise from squamous rests located at any point along the invagination of the primitive stomodeum of Rathke's pouch along a line from the nasopharynx to the hypothalamus. [8] They comprise 6-13% of brain tumors in children with an annual incidence of 5.25 cases per million. They are equally common in males and females with no variance by race. [3] Distribution by age is bimodal with the peak incidence in children at 5-14 years and in adults at the fifth and sixth decades of life. [3, 9] Craniopharyngiomas are most commonly located extra-axially in the sellar or suprasellar area in 90% of cases. [10] They can extend to the infrasellar region (5% of cases) and anterior (2-5%), middle (2%), or posterior (1-4%) cranial fossa. [11] Rarely, craniopharyngiomas arise primarily in unusual locations, such as the nasopharynx, sphenoid bone, third ventricle, pineal gland, sylvian fissure, and cerebellopontine angle (CPA).
Posterior fossa craniopharyngiomas have been categorized into three distinct groups. [3, 4, 12, 13] The first group is the large craniopharyngiomas that extend from the suprasellar region to the posterior fossa. The second group is the craniopharyngiomas that recur in the posterior fossa after surgical resection of sellar or parasellar tumors and the third group are the craniopharyngiomas that arise de novo in the posterior fossa. Within the latter group, two different locations reported are the CPA and the fourth ventricle. The de novo origin of posterior fossa craniopharyngioma can be explained by two main hypotheses. [5] The embryogenic theory relates to the transformation of the remnant cells of the craniopharyngial duct and the involuted Rathke's pouch along a line that extends from the vomer through the midline sphenoid bone to the floor of sella turcica.
The alternative metaplastic theory relates to the residual squamous epithelium that may undergo metaplasia. These cells are derived from stomodeum and are normally part of adenohypophysis. [4] [5] [6] A review of the 16 reported cases of primary posterior fossa craniopharyngioma in addition to our case is summarized in Table 1 . Males were slightly more affected than females (11 vs. 6) cases and the age range [15] 17/female Headache, vomiting, loss of hearing, and ataxia
Bashir et al. 1996 [7] 23/male Headache, neck pain, dizziness, and truncal ataxia [16] 22/female Tinnitus, dizziness, loss of hearing
CPA Adamantinomatous Total Excellent
Shah et al. 2007 [6] 12/female Headache, diplopia, difficulty walking
Fourth ventricle Adamantinomatous Total Excellent
Powers et al. 2007 [13] 12/female Headache, vomiting CPA Adamantinomatous Near total
Well but palsy of cranial nerves VI and VII, V1 and V2 nerve sensory deficit Yan et al. 2009 [5] 54/female Headache, tinnitus, ataxia, left hemiparesis, deficit of right cranial nerves V-X CPA Adamantinomatous Subtotal Poor, dysphasia, hemiparesis, pneumonia Yilmaz et al. 2010 [17] 14/male Right ear hearing loss, diplopia and neck pain
Bozbuga et al. 2011 [18] 34/male Hemiparesis, tinnitus, left hearing loss with FAP
CPA Adamantinomatous Total Excellent
Sharma et al. 2012 [19] 26 [4] 28/male Headache, vomiting, diplopia CPA Adamantinomatous Total Excellent
Kim et al. 2014 [20] 31/male Headache and dizziness with FAP
CPA Adamantinomatous Subtotal Excellent
Contd... The most common surgical approach used was suboccipital technique (16 cases including ours). The excision was total in 11 cases and subtotal in six cases. The pathology of the craniopharyngioma was adamantinomatous of 11 cases, papillary in three cases, and undocumented in three cases. The outcome of surgery was excellent with full recovery of neurological function reported in 13 cases. Transient cranial neuropathies and dysphagia were reported in three cases, and the outcome was considered poor due to motor deficits and pneumonia in only one out of the 17 cases. Follow-up information was only mentioned in eight cases with a follow-up period ranging from 9 weeks to 5 years. None of the reported cases showed evidence of recurrence even in those cases where complete excision was not achieved. Although the number of cases reported was few, we observed a better outcome of the fourth ventricular cases compared to CPA craniopharyngiomas.
Conclusion
Primary posterior fossa craniopharyngioma is a rare entity with only 16 cases published in the literature up to date. It is even rarer for craniopharyngioma to originate from the fourth ventricle. We report the third such case in the literature. Craniopharyngioma should be included in differential diagnosis of CPA and fourth ventricular tumors in adolescent and adult patients. Early diagnosis and total resection are associated with favorable outcome.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest. 
